Transition from the last glacial maximum to Holocene has undergone a sequence of fluctuations which exhibit large spatial and temporal variations in different regions of the world. Here we show that deglaciation warming in the northen Indian Ocean was initiated ~19 ka, which is contemporary to the deglaciation warming in the Antarctica and 
Introduction
The last deglaciation was not a smooth transition from one climate state to another and, is punctuated by various high frequency oscillations such as Bolling-Allerado warm phase, the Heinrich Event 1 (H1) and Younger Dryas (YD) cold period. The present picture of climate pattern during deglaciation has largely focused on high latitude records in particular from Greenland and Antarctica ice-cores that have been synchronized by correlating globally recordable methane fluctuations (EPICA, 2006) . However, this correlation reveals ambiguities over the interval of the beginning deglacial warming in the southern hemisphere making the analysis of interhemispheric climate pattern over this important interval more difficult. Geographic distribution of these oscillations and their global extent is not clearly established yet (Clark et al., 2002) . Switching of glacial to interglacial mode has caused various changes in the circulation of oceans, thus this transition has gained importance in the paleoclimate studies. The exact start of deglaciation and duration of the transition from the last glacial maximum to the current Holocene is not uniform in all the oceans. For example, in the Atlantic Ocean the deglaciation has began around 17 ka (Bard et al., 2000) , in the Pacific around 19 ka (Kiefer et al., 2005) , in Greenland at 17 ka (Grootes et al., 1993) and in the Antarctica at 19 ka (EPICA, 2006) . The exact start of deglaciation in the Indian Ocean is not documented due to lack of high resolution records with robust chronology. There are still a number of open questions regarding the exact timing and the mechanisms involved in the initiation of deglaciation and the subsequent interhemispheric pattern of the warming.
Understanding the mechanism of this termination requires that the precise relative timing of abrupt climate warming in the tropics versus the high latitudes should be known.
Therefore, the present communication is aimed to address the start of deglaciation in the Indian Ocean based on sea surface temperature (SST) derived from Mg/Ca of planktic foraminifer Globigerinoides ruber from the Arabian Sea and Bay of Bengal and discussed other published SST records based on Mg/Ca ratios in planktic foraminifera and planktic foraminifera assemblages from the northern Indian Ocean..
Approach
SST records of AAS9/21 from the Arabian Sea and SK218/1from the Bay of Bengal are presented here along with other published SST records from the northern Indian Ocean. In this paper, only high resolution SST records with robust chronology were considered for defining deglaciation SST pattern and the core locations are shown in Fig. 1 . Here, we have considered the SST reconstructions based on Mg/Ca and Artificial Neural Net Work Techniques (table 1) . Although absolute SST values might differ among the proxies, but generally the start of deglacial warming is in agreement among all methods used in this study. However, direct comparison of SST records derived from different sources of geochemical and planktic foraminifer assemblage might impose few distortions to our interpretations. As we are presenting SST records of two cores AAS9/21 and SK218/1 for the first time hence it is described below more details of chronology and analytical procedures followed to derive Mg/Ca and δ 18 O values from planktic foraminifer species G. ruber.
Chronology of both AAS9/21 and SK218/1 cores were established based on AMS 14 C dates up to 40 ka, beyond 40 ka chronology was established by correlating δ 18 O of Globigerinoides ruber (δ 18 Oc) record with the low latitude δ 18 Oc global isostack curve of Martinson et al., (1987) . Age versus depth and sedimentation rates variations were shown in Fig. 2 . AMS 14 C dating were performed on monospecific samples of the planktic foraminifera G. ruber using Tandem Accelerator at Leibniz Labor fur Altersbestimmung und Isotopenforschung, Christian-Alberchts-Universitat, Kiel, Germany. The measured 14 C ages were converted to sediment ages using the online CalPal version quickcal 2005 ver1.4 (Weninger et al., 2006) . The radiocarbon dates were corrected for reservoir effect (400 years) based on the reservoir corrections for the Indian Ocean (Southon et al., 2002) before calibration. 
Results and Discussion

Simultaneous warming in the North Indian Ocean and Antarctica
SST records derived from Mg/Ca of planktic foraminifer species G. ruber, Further, a gradual warming trend correspond very well in both northern Indian
Ocean SST record and in Vostok temperature changes ( Fig. 3 and 4) . At the same time northern Indian Ocean SST records and Vostok temperature differ with the Greenland temperature record in two ways: i) a two step warming as documented in the Greenland (Grootes et al., 1993) and in north Atlantic (Bard et al., 2000) was not documented in the SST records of the north Indian Ocean, and ii) and unlike Greenland and North Atlantic temperature records (two step warming) the deglacition warming in the northern Indian
Ocean is gradual. However, the rise in SST which corresponds to the Bolling-Allerado warm period started around 14 ka in the northen Indian Ocean (Fig. 4) . Similarly, a drop in SST during Younger Dryas is not documented in the northern Indian Ocean SST records ( Fig. 4) , instead in couple of cores SST has increased during Younger Dryas (Fig.   4 ). Besides, synchronous deglaciation between 18 and 19 ka occurrence
The SST records presented here ( Fig. 3 and 4 ) exhibit synchronous deglaciation between 18 and 19 ka, however, the absolute SST change during deglaciation varied among these sites, which is attributable to localized influence on SST in the region.
Besides, a decline SST trend during late Holocene in cores NIOP 929, NIOP 905 and ODP 723 were related to the influence of upwelling.
In the same way the tropical and subtropical Pacific SST record show an onset of deglacial warming at 19+1ka, coeval with the onset of the deglacial rise in sea level (Kiefer and Kienast, 2005) , which coincides with the deglacial warming recorded in the Vostok Ice core of Antartic. The available data from the southern ocean (Shemesh et al., 2002) and southern mid latitudes (Pahnke et al., 2003) also show deglacial warming ~18 ka which is generally consistent with Antartic record. Similarly the high resolution SST records from the tropical Pacific Ocean (Visser et al., 2003; Lea et al., 2006) O record during deglaciation. Also, rise in concentrations of CH 4 in Greenland (Chappellaz et al., 1993) , CO 2 in Antarctica (Neftel et al., 1988) 
Link between Antarctica and the northern Indian Ocean During Deglaciation
Paleoceanographic records over the last glacial cycle indeed demonstrate that SST variations coeval with Antarctica air temperature were a wide spread feature in the southern hemisphere (Lamy et al., 2007; Lea et al., 2006) . Similarly, the intermediate water temperature in the SE Pacific has also varied along with temperature of Antarctica over the last 30 ka (Kiefer et al., 2006) , supporting a strong connection between mid-high latitude surface ocean climate and intermediate water properties (Ninnemann, 2006) . The present study demonstrate that not only in the southern hemisphere but also in the northern Indian Ocean SST records also document the timing of deglacial warming coincides with the onset of deglaciation in the Antarctica and the similarities of δ 18 O changes during deglaciation in the northern Indian Ocean is largely consistent with Antarctica ice-core records (Figs. 3 and 4) .
Although, much has been published on the casual link between the changes of Asian monsoon and north Atlantic and Greenland temperatures (Schulz et al., 1998; Gupta et al., 2003; Wang et al., 2004) 
Role of Antarctica to initiate Deglaciation
Ice core evidence from the Antarctica reveals a direct relationship between the extent of warming across Antarctica and the duration of cold, stadial conditions over Greenland (EPICA, 2006) .The contrast behavior of temperature variations between the Greenland and Antarctica has led the concept of bipolar see-saw, whereby the Atlantic meridional overturning circulation (AMOC) affect the distribution of heat between the southern and northern hemispheres. Thus, the thermohaline circulation changes in North
Atlantic were responsible to the early deglacial warming in the southern hemisphere and the tropics (Alley and Clark, 1999; Clark et al., 2002) . Modelling results suggest that a reduction in strength of the AMOC would give rise to immediate decrease in northward heat transport (Vellinga and Wood, 2002) . As a result surface air temperature over the north Atlantic would cool and those over south Atlantic would warm.
Although the bipolar see-saw can explain the anti-phase relationship between
Greenland and Antarctica temperature fluctuations through changes in the strength of the AMOC, it does not immediately account for the contrasting nature of the two signals and an early onset of deglaciation in the Antarctica, southern ocean and in the north Indian
Ocean. Recently, it has been demonstrated that the importance of the southern Ocean for the development and transmission of deglacial climate change and the associated rise in atmospheric carbon dioxide (Barker et al., 2009) . Similarly, warming at terminations, is led from the south (Wolff et al., 2009) and Antarctica warmings are associated with each of 25 identified Dansgaard-Oeschger events (EPICA, 2006) and Antarctica isotopic maxima was linearly related to the duration of Dansgaard-Oeschger cold events (Wolff et al., 2009) . Therefore, we invoke here that Antarctica and southern Oceans played an important role in initiating deglaciation and subsequently Greenland responded the change through the insolation changes at 65°N.
Conclusions
Sea surface temperatures derived from Mg/Ca ratios in planktic foraminifera G. 
